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The study of medium-mass neutron rich nuclei far from the valley of beta-stability 
represents the first important step toward the understanding of nuclear structure and 
r-process.  Unstable radioactive beams of such exotic nuclei can be produced in two 
complementary ways, the ISOL-method and the in-flight separation method1).  In the 
ISOL method that has been used by CERN-ISOLDE2), University of Jyvaskyla3), 
University of Leuven4), and our group5), radioactive nuclei are mainly produced by the 
proton-induced fission reaction with actinide target.  Recent progress in this way is largely 
due to the development of ion-source that is equipped with on-line isotope separator.   
A new type of ion-source, RF-Ion Guide6), has been developed using a large gas 
cell equipped with dc and rf electric field (Fig.1).  A large gas cell has a greater advantage 
for stopping capability of energetic fission products in gas than the corresponding yields in 
ordinary small size gas cell ion guide.  And additional electric fields can totally control 
ions in the cell which can reduce the loss by the neutralization and diffusion process.  The 
dc field gives a relatively high velocity in order to quickly guide the ions toward exit the 
cell and the rf field avoid the loss of ions by impinging on the wall and realize the effective 
extraction from the exit hall. 
The experiments have been performed by using 50 MeV proton-induced fission of 
238U at Cyclotron and Radioisotope Center.  The targets consist of two 20 mg/cm2 neutral 
uranium foils and are surrounded 16 ug/cm2 Aluminum foils.  To avoid neutralization of 
ions by plasma effect, the target region has been separated by the Aluminum foil to the He 
gas stopping region.  The beam current was typically about 1.0 µA on target. Mass 
separated ions are collected on an aluminized Mylar tape of the tape transport system.  The 
 16
optimum electric field in the gas cell and magnetic field of the mass separator was 
determined by measuring the beta-ray activities of fission products at each mass number. 
The identification and the determination of radioactivities of fission products were made by 
the gamma-ray spectrometry using two high pure Ge (HPGe) detectors (Fig.2).  
Preliminary results show that the yield for the RF-Ion Guide system is about three times 
larger than that for the ordinary our ion guide system.  It is clearly proved that the RF ion 
guide method with big volume could function well.  
Further technical developments have been planned; 1) Gas purification, to reduce 
the molecular compounds with a cold-trap in the cell, 2) increase the He gas pressure up to 
100 Torr from present 30 Torr, 3) modification of the skimmer region to SPIG.  It is 
expected that the yield of fission products will be improved by an order of magnitude 
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Fig. 2.  Gamma spectra measured by Ge detector where is placed at the tape transport system  
(1 hour measurement ). 
